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A NEW USE OF BRASSINOLIDE TO REVERSE MULTI-DRUG RESISTANCE OF 
CANCER CELLS 

[54] Name of Invention A New Use of Brassinolide to Reverse Multi-Drug 

Resistance of Cancer Cells 

[57] Abstract. 

> 

This invention pertains to a new use of brassinolide to reverse multi-drug 
resistance of cancer cells. Its characteristic feature is that it is a new use of brassinolide 
to reverse multi-drug resistance of cancer cells. Barssinolide possesses very strong 
biological activity, it is safe and non-toxic; at low concentrations, when brassinolide itself 
has no tumor-inhibiting effect, it effectively reverses drug resistance of cancer cells with 
a very high degree of drug resistance. 



CLAIMS 

1 . A new use of brassinolide to reverse multi-drug resistance characterized in that it is a 
new use of brassinolide to reverse multi-drug resistance of cancer cells. 



SPECIFICATION 

A New Use Of Brassinolide To Reverse Multi-Drug Resistance 

[Field of Technology] 

This invention pertains to a new use of brassinolide to reverse multi-drug 
resistance. 

[Prior Art] 

Multi-drug resistance of cancer cells currently remains an unsolved problem that 
has a direct impact on the treatment and prognosis of cancer patients. Currently there still 
is no clinically available medication that can overcome multi-drug drug resistance. 

Brassinolide is (hereinafter referred to as BL) is by now the latest., most 
biologically active plant growth regulator, its chemical name is (22R, 23R, 24R)-2a, 3a, 
22, 23- tetrahydroxy-P-homo-7-oxy-5a-ergostane-6-one. It was first extracted in the 
1970ies by the US scientist Mitchell from rape pollen. It is a steroid, and its biological 
activity is 1000 times higher than that of other plant growth regulators; it has a 
pronounced effect already at the extremely low concentration of 0.02-0.03 ppm. It 
comes from plant pollen, and its biomimetic synthesis process is reliable, hence it is non- 
toxic. As a plant hormone, it is highly effective, broad-spectrum, with a strong stress 
resistance, low toxic, safe, and has other advantages; very quickly, it attracted the 
attention of scientists in many countries, and has become known as the sixth plant 
hormone. In the 1980ies, its biomemetic synthesis was conducted first in Japan, then in 
China. Brassinolide contains numerous growth regulators, microelements, amino acids, 
endogenous plant hormones, etc., and is currently used in agricultural production. 

Muki-drug resistance means that cancer cells have developed resistance not only 
to one drug but at the same time also to other drugs of different structures and with 
different action mechanisms. Multi-drug resistance is the primary cause of chemotherapy 
failure and has a grave impact on the treatment and prognosis of cancer patients. 
Research on overcoming multi-drug resistance has been conducted for more than 20 
years both in China and abroad, but so far, there is not a single medication capable of 
achieving a genuine and effective reversal of multi-drug resistance in cancer. 

[Contents of Invention] 

The characteristic feature of this invention is that it is a new use of brassinolide to reverse 
multi-drug resistance of cancer cells. Barssinolide possesses very strong biological 
activity, it is safe and non-toxic; at low concentrations, when brassinolide itself has no 
tumor-inhibiting effect, it effectively reverses drug resistance of cancer cells with a very 
high degree of drug resistance. 

This invention can develop a new effective multi-drug resistance reversal agent, thus 
bringing about a more sensitive chemotherapy, benefiting patients, and achieving a 
beneficial economic and social effect. 



[Explanation of Figures] 



Fig. 1 shows the impact of brassinoUde [product name Tianfengsu - translator's note] on 
rhodamine accumulation. 

Fig. 2 shows the impact of brassinoUde on the catalytic activity of DNA-topoisomerase II 
(TOPO-II). 

Fig. 3 shows the impact of brassinoUde on the protein expression of sensitive strains and 
drug resistant ceU strains P53, P21. 

[Embodiments] 

Experimental method 

The cell strain CCRF-VCRIOOO is a human T-lymphoblast type of leukemia cell strain of 
MDR induced by vincristine sulfate (VCR), its corresponding sensitive strain is CCRF- 
CEM. Using the MIT method, the CCRF-VCRIOOO cell drug resistance factor was 
measured as weU as the drug resistance reversal coefficient foUowing the BL effect. A 
flow cytometer was used to measure the accumulation of the sensitive strain and of the 
drug resistant strain with regard to the fluorescent stain rhodamine 123 transferred by 
means of P- 170 glucoprotein, as well as the change in stain accumulation inside the drug- 
resistant strain after BL treatment. The catalytic activity of DNA-topoisomerase II 
(TOPO-II) was measured by SuUiven's method to study the impact of BL-treatment on 
the TOPO-II catalytic activity. Sensitive cells were detected by the Westem blot method, 
as was the protein expression of the drug-resistant cells P53 and P21, and the BL impact. 

Results 

Measuring the drug resistance of CCRF-VCRl 000 cells 

The IC50 value of CCRF-VCRIOOO cells for ADM is 8942 ng/ml, the IC50 value 
of its precursor sensitive strain CCRF-CEM cells for ADM is 58.4 ng/ml; the drug 
resistance coefficient of CCRF-VCRIOOO cells for ADM is 153.1 times. 

The IC50 value of CCRF-VCRIOOO cells for VP-16 is 1 1408 ng/ml, the IC50 value 
of its precursor sensitive strain CCRF-CEM cells for VP- 16 is 104. 1 ng/ml; the drug 
resistance coefficient of CCRF-VCRIOOO cells for VP-16 is 55.9 times. 

The IC50 value of CCRF-VCRIOOO cells for VCR is 36554 ng/ml, the IC50 value 
of its precursor sensitive strain CCRF-CEM cells for VCR is 4.5 ng/ml; the drug 
resistance coefficient of CCRF-VCRIOOO cells for VCR is 8123.1 times. 

Measuring the cytotoxic effect of BL on CCRG-CEM ceUs and CCRF-VCRIOOO: 
cells 

In concentrations of 0.001 |ig/l, 0.01 ^ig/l, 0.1 ^ig/l, 1.0 ^ig/l or 10.0 |ig/l BL does 
not have a cytotoxic effect on CCRF-VCRIOOO cells. In a concentration of 100 |ig/l, the 
sensitive strain inhibition rate is 58.9%, and the drug resistance suppression rate is 40.4%. 

BL's drug resistance reversal effect on CCRF-VCRIOOO cells: 

n concentrations of 0.001 ^g/1, 0.01 |ig/l, 0.1 ^ig/l, 1.0 ^g/1 or 10.0 ^ig/l BL 
reverses the drug resistance of CCRF-VCRIOOO to VCR, and the reversal coefficients are 
4.0, 4.6, 7.2, 7.5, and 1 1.6, respectively. 



BL's influence on rhodamine-123 accumulation in CCRF-VCRIOOO cells: 



In the absence of BL, over a period of two hours, the accumulation of rhodamine- 1 23 in 
CCRF-CEM cells gradually increased over time, while rhodamine- 123 accumulation in 
the drug-resistant CCRF-VCRIOOO cells clearly slowed down; the difference was 
dramatic. After treating CCRF-VCRIOOO cells with 10 ^ig/ml BL for 24 hours, the 
results measured with a flow cytometer clearly demonstrate that rhodamine 123 
accumulation in the cells increased, closing up with the sensitive strain CCRF-CEM 
graph. 

BL's influence on the catalytic activity of DNA-topoisomerase II (TOPO-II) in 
sensitive and drug-resistant ceUs: 

The results of TOP-II catalytic activity measurements demonstrate that there are 
no marked differences in the TOPO-II catalytic activity of the drug resistant strain, 
sensitive strain and the drug-resistant strain after BL treatment. (Fig. 2) 

BL's influence on the protein expression of the drug resistance strain cells P53 and 
P21): 

The drug-resistant strain P53 demonstrated a pronounced increase; after 24 hoxirs 
of treatment with 10.0 |xg/ml BL, the protein expression level of the drug-resistant strain 
P53 was restored to the sensitive strain level. Under the conditions of this experiment, 
the protein expression of P21 was not measured (Fig. 3.) 

Conclusions: 

Brassinolide exhibits a certain degree of cytotoxic effect only at high concentrations, but 
the drug resistance of CCRF-VCRIOOO to VCR can be effectively reversed 

Brassinolide inhibits the elimination of the medication by the P glucoprotein of the drug- 
resistant CCRF-VCRIOOO strain cell membrane, while at the same time restoring the 
abnormal P53 protein expression level to nearly the level of sensitive cells. The 
downward adjustment of the abnormally expressed P53 may be one the mechanisms by 
which brassinolide reverses multi-drug resistance. 

Key to Fig. 2 
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